The bioaccessibility of chlorogenic acid (CGA) and caffeine in coffee silverskin extracts (CSE) 32 and the contribution of these substances to the prophylactic effect of CSE on the pathogenesis 33 of diabetes has not been reported. This study aimed to evaluate the bioaccessibility, 34 bioavailability and bioactivity of CGA and caffeine alone and in CSE in the pancreas of rats 35 treated with streptozotocin-nicotinamide (type 2 diabetes model). Metabolism of CGA and 36 caffeine started in the gastrointestinal tract due to changes of pH taking place during digestion. 37 Their metabolites protected pancreatic cells against the risk of diabetes. This is the first in vivo 38 study to demonstrate a specific chemo-protective effect of CSE in pancreatic tissue, and this 39 effect may be associated with its antioxidant capacity. Daily administration of CSE, CGA or 40 caffeine 35 d previous to the induction of diabetes significantly reduced (p < 0.05) pancreatic 41 oxidative stress and protein damage.
Introduction
caffeine, respectively. CGA and caffeine dose selection was based on moderate coffee 208 consumption (3 cups a day) in adults (del Castillo, Ames & Gordon, 2002; Heckman, Weil & 209 Gonzalez de Mejia, 2010), and the CSE dose was limited by its caffeine content (max. 300 210 mg/day). Twelve 6-week-old male Wistar rats (ENVIGO, Alconbury, United Kingdom) were housed 213 singly in metabolic cages with free access to standard food (2014S Teklad, ENVIGO,
214
Alconbury, United Kingdom) and water ad libidum. Food and water intake were measured by 215 subtracting the remaining amount of food and water in the containers from the total amount 216 given the day before, during the bioavailability study. Animals were divided into four groups 217 (n = 4): rats treated with CSE, rats treated with CGA, rats treated with caffeine and untreated Gerona, Spain) based on the Jaffe reaction, as previously described by Murray (1984) .
228
CGA, caffeine and related compounds, HA and paraxanthine were determined by UPLC-supernatants were filtered using a 0.45 µm pore-size nylon membrane syringe filter (Análisis 231 Vínicos, Ciudad Real, Spain). Aliquots (10 µl) were analysed in triplicate using an Accela Results are expressed as mean ± SD for n = 3. Different letters in the same column indicate significant differences (p < 0.05). CGA, chlorogenic acid; CSE, coffee silverskin extract. 
